with conspicuous psychiatric ill-health were referred for specialist opinion.
Definitions
The term stress has a varied history and would undoubtedly be regarded by Ogden and Richards (1931) as a nomad in view of its changing meaning and usage throughout the centuries. Judging by current usage of the term it would seem that its wandering tendency has not yet ceased.
Stress, used as a noun, probably originated as an aphetic form of distress and in the fifteenth century was used to denote hardship, adversity and sometimes to describe forces or pressures applied to a person for purposes of compulsion or extortion.
In physics the term stress has a precise meaning and refers to a force which, when applied to a material, produces a change in shape which is referred to as strain. In the early nineteenth century stress was used synonymously with strain and was often used to denote strain on bodily and mental functions. Since this time the word stress has been applied to external forces or stimuli as well as to the effects of such on the organism and sometimes to the point of interaction between them.
In biology and medicine the term stress is of comparatively recent introduction and has been variously applied to external stimuli as well as their effects on the organism.
Among the current uses and applications of the word stress is that of Stewart Wolf (1950) who uses the term in a roughly similar fashion to its use in physics. He regards stress as the external stimulus or force which is strain-producing or potentially strain-producing to the person to whom it is applied. Anything may be considered a stress if it threatens the biological integrity of the organism, whether directly by its physical or chemical properties or indirectly because of its symbolic meaning. Harold Wolff (1952) uses the term stress as the internal resisting force brought into being in the organism by interaction with the environment; Selye (1957) to denote a specific syndrome occurring in the body in response to certain agents which are designated stressors.
In general medicine and psychiatry the term stress is commonly used to denote various psychosocial situations which tend to produce disorganization of behaviour, including physical and mental illnesses. Responses of different individuals to potentially stressful psychosocial situations show considerable variation. The response may be apt and adaptive or it may be inept or maladaptive, the latter sometimes taking the form of physical or mental illness. The precise relationships between the psychosocial situations which are potentially stressful and their effects on the organism on the one hand, and the various stressor agents described by Selye (1957) and their effects on the organism on the other, require further research for their elucidation.
A convenient definition of stress would be any stimulus or change in the external or internal environment which disturbs homeostasis and which, under certain conditions, can result in illness.
The terms stress and stressor are really abstractions and are only meaningful in relation to their effects on the organism and it might be better to use stress adjectivally as suggested by Vickers (1958) to the three distinct processes involved in reactions to stress, namely:
(1) The forces, stimuli, changes, conditions or situations which are stressful.
(2) The processes whereby (1) produce their effects on the organism.
(3) The changes in the organism resulting from (1), including behavioural, emotional, physiological, biochemical and structural changes.
Psychosomatic disorder.-I propose to use this term for those physical illnesses in which psychogenic as well as physiogenic factors are etiologically important. I am including under this rubric only those disorders in which emotional and other psychogenic factors play a predisposing or precipitating role, demonstrable clinically or experimentally. In the majority of disorders so defined, genetic and constitutional factors are also important. Particular reference will be made to investigations I have carried out on the following disorders: asthma, vasomotor rhinitis, hay fever, urticaria/angioneurotic cedema, peptic ulcer and thyrotoxicosis. The consideration of the role of stress in the genesis of psychosomatic disorders brings us into the complicated field of vetiology. Theoretically there are innumerable possible causes which may be considered in relation to any event including illness. In medicine it is clearly unprofitable to consider all possible causes in illnesses as only some will be relevant in clinical practice and therefore the problem resolves itself into a search for factors in the environment or in the individual which are relevant and causal. As physicians we are particularly interested in the extent to which these forces can be controlled or modified. Some causes will be essential, without which a disease cannot develop, but there will be other factors which will have as much claim to be a cause as they determine the actual manifestation of the essential cause as a disease. For example, the tubercle bacillus is essential for the development of the disease tuberculosis, but its presence in the body is in itself insufficient for the development of the disease and certain other conditions have to be present for this to happen. It is therefore not permissible to say that the tubercle bacillus is the cause of tuberculosis but that it is a cause or a factor. It may properly be designated the essential cause and the conditions which are necessary for its manifestation as the sufficient causes as suggested by Woodger (1956) .
In considering the role of stress in the atiology of psychosomatic disorders it is first necessary to establish a statistically significant temporal relationship between the occurrence of stress and the manifestations of the disorder and then to determine whether the stress comes under the category of essential causes or sufficient causes.
Concepts ofspecificity.-During recent decades
a number of theories alleging specificity in psychosomatic relationships have been postulated and greatly elaborated. Specific factors in the environment and in the individual have been claimed to be causally relevant in the development of psychosomatic disorders; for example, French and Alexander (1944) claimed that the asthmatic attack occurs when there is a separation or a threat of separation from the mother; Miller and Baruch (1948) describe specific parental attitudes in the vtiology of asthma in children; Lidz and Whitehorn (1950) report specificity in the type of psychosocial stress at the onset of thyrotoxicosis, namely a break of important interpersonal relationships; Wittkower (1953) relates outbreaks of urticaria to a loss or threatened loss of love; Lindemann (1950) stresses the importance of bereavement and grief reactions in ulcerative colitis and so on. Specificity in attitudes in various life situations for different psychosomatic disorders is reported by Grace and Graham (1952) ; specificity of personality type or profile for each psychosomatic disorder is put forward by Flanders Dunbar (1946) and Halliday (1948) . Others claim that specificity of emotional changes and physiological concomitants occurs in different psychosomatic disorders (Alexander, 1943) . Theories of specificity relate largely to a specificity of stimulus which allegedly produces specific psychophysiological responses and specific psychosomatic disorders.
The validity of these claims, together with the possible role played by various stresses at the onset and during the course of illness of different psychosomatic disorders will be considered in the light of the findings carried out by the author in the following groups of patients: asthma 800 patients, vasomotor rhinitis 68 patients, hay fever 50 patients, urticaria/angioneurotic aedema 100 patients, peptic ulcer 40 patients, thyrotoxicosis 40 patients and various control groups matched for age and sex distribution with the psychosomatic groups totalling over 400 subjects.
Types ofPsychosocial Stress at the Onset It was found that stressful life situations preceded the initial attack in 12% of asthmatic children, 36 % of asthmatics between 16 and 45 years of age and 46% of those having onset after 45 years; vasomotor rhinitis in 30%, hay fever in 10%, urticaria/angioneurotic cedema in 51 %, peptic ulcer 47% and thyrotoxicosis 45%. Apart from asthmatic children and the hay fever group the occurrence of stress preceding the onset was significantly higher in all psycho-somatic groups than in the corresponding control groups.
In all forms of psychosomatic disorder and at all ages and in both sexes, a diversity of stressful life situations was found, with no evidence of any specificity for each particular disorder. Some of the stresses were sudden, occurring at a definite point in time, e.g. bereavement, accidents and illnesses to a loved person and various traumatic experiences of the patient. Other stresses operated over a longer period of time; such as family and marital difficulties, work and financial problems, sex conflicts and a variety of miscellaneous conflict situations. The type of psychosocial situation which is potentially stressful and relevant in development of psychosomatic disorders varies according to the age of the individual. In asthmatic children, parental lack, faulty parental attitudes, particularly those of rejection, overprotection or perfectionism are especially important, whereas in elderly asthmatic patients, stresses arising from adjustment difficulties following retirement or death of a spouse were found to be of particular importance. Stressful Life Situations Associated with the Precipitation, Recurrence or Exacerbation of Attacks During the Course of the Illness The types of life situation associated with the occurrence of attacks during the course of the illness were similar to those associated with the onset. All varieties of stressful situation were found in each disorder with no evidence of specificity of life situation in the precipitation of attacks during the illness. The life situations relevant in this connexion were varied and do not lend themselves readily to classification but the following constituted the main groups: (1) Bereavement of a loved person. (2) Threat to a loved person by illness or accident or other cause. (3) Marital and family problems. (4) Work and financial problems. (5) Conflicts relating to individual needs, including sex drives, ambitions, prestige, status, &c.
We therefore find no evidence of any specificity in the type of stressful life situations, either at the onset or in association with the occurrence of attacks during the course of the illness. The common factor appears to be that which is perceived by the individual as a threat to security in its widest sense.
Emotional and Other Precipitants of Attacks
The study of correlations between stressful life situations or emotional changes and attacks is facilitated when the manifestations of the illness occur at a definite point in time and are readily observable by the investigator, as in asthma, vasomotor rhinitis, hay fever and urticaria/ angioneurotic cedema. In the case of peptic ulcer and thyrotoxicosis it is less easy to study such relationships. In Table I the percentage   TABLE I incidence of emotions, allergic factors and infections as precipitants of attacks during the cours^e of the illness in the first group of disorders is given. It will be seen that emotional changes can precipitate attacks in from one-third to three-quarters of patients but that other precipitants operate also in the majority of patients. It was found that a variety of emotions could precipitate attacks or produce exacerbations in every disorder and there was no evidence at all of any specificity of emotional change for this disorder. In fact many different kinds of emotional change were found to be capable of precipitating attacks in all disorders, the most common being anxiety, anger, resentment, hostility, humiliation, depression and sometimes even joy and elation. The suppression or bottling up of emotions was found to be more important than the type of emotion experienced. A large number of Personality Attributes were rated on a three-point scale in various psychosomatic disorders. It was found that there was a general similarity in the incidence of various personality traits and between various psychosomatic disorders rather than any tendency for specific personality types or specific constellations of personality traits in different disorders. There was, however, a tendency for certain traits of personality to be significantly higher in some psychosomatic disorders than their corresponding control groups, particularly the following: anxious, sensitive, obsessional, meticulous. These tended to be higher in all psychosomatic disorders rather than to be specifically related to any particular condition. Grace and Graham (1952) claimed that there were Specific Conscious Attitudes to the precipitating situation for each psychosomatic disorder and that there were specific physiological changes associated with each attitude. For example they state that urticaria occurred when the individual saw himself as being restricted and when he felt unable to retaliate or find a solution to his problem; that eczema occurred when the individual felt he was being interfered with or prevented from doing something and was unable to think of any way of dealing with the frus-tration; vasomotor rhinitis and asthma were said to be associated with similar attitudes, viz. when the individual faced with a situation wishes that he had not to do anything about it, that is would like to deal with it by excluding it; duodenal ulcer when the patient was seeking revenge and so on. Grace and Graham (1952) based these claims on rather small groups of patients which may not have been representative samples of the disorders and their claims have not been confirmed by other investigators.
In the investigation of the psychosomatic groups referred to in this paper, consisting of over 1,000 patients, I found that only a small proportion of patients with each disorder showed the special attitudes described by Grace and Graham (1952) ; many other attitudes also occurred in other members of the group which were of equal relevance and importance. My findings thus did not support the claims of Grace and Graham (1952) regarding specificity in attitude for different psychosomatic disorders. Selye (1950) in Psychosomatic Disorders So far we have mainly dealt with psychosocial stresses, associated either with the onset of the illness or with the occurrence of attacks during the course of the illness. Such stresses are not necessarily identical in their effects on the organism with the stressors described by Selye (1950) which, by definition, produce manifestations of the General Adaptation Syndrome (G.A.S.). The G.A.S. changes include adrenal stimulation, shrinkage of lymphatic organs, gastro-intestinal ulcers, loss-of body weight and alterations in the chemical composition of the body. Some agents are virtually unconditional disease producers because of the intensity of their direct effect on the body, e.g. ionizing rays, great extremes of temperature and severe mechanical injuries. The majority of stressors, however, are conditional, depending on other factors for their manifestations. Among the list of stressors given by Selye (1950) are allergic reactions, infections, intense muscular exercise and marked emotional tension. All these, Selye states, produce the various physiological, biochemical and endocrine changes of the G.A.S. In our asthma series all these factors acted as precipitants of attacks. The immediacy of precipitation of attacks by these stressor agents suggests that they are probably mediated by mechanisms other than those of the G.A.S., which require time for development. With regard to the immediate precipitation of attacks by emotions a neural mediating pathway is probable. There is, in fact, strong evidence that the parasympathetic nervous system is involved (Rees, 1956) . There are complex relationships between allergy, infections and emotional tension in the precipitation of attacks of asthma, vasomotor rhinitis and urticaria. Considerable recent work demonstrates a correlation between emotional states and stressful experiences on the one hand with adrenocortical functions on the other. Selye (1957) has shown that the development of manifestations of disease in response to stressor agents is influenced by the type of hormone secreted and by a number of conditions or conditioning factors which influence the effects of these hormones. As Selye (1957) has shown, the adrenal cortex produces antiinflammatory hormones (such as cortisol and allied compounds) and pro-inflammatory hormones (e.g. aldosterone and desoxycorticosterone). Selye has shown that the same amount of pro-inflammatory hormone, which produces marked kidney damage and hypertension in a rat kept on a high salt diet has no effect on a rat receiving a salt-free diet. The experience of stress in itself can be a conditioning factor, e.g. the amount of cortisone which would markedly inhibit inflammation in a patient who has just undergone a major surgical operation is found to be ineffective in a healthy person. The release of adrenaline, noradrenaline and acetylcholine during the G.A.S. can also influence the effects of hormones. Adrenaline and noradrenaline by their vasoconstricting properties can inhibit the spread of inflammation, whereas acetylcholine by its vasodilating properties can increase the effects of pro-inflammatory hormones. Recently Selye (1958) has shown that cardiac necrosis can be induced experimentally in rats, when exposed to cortical hormones and subjected to immobilization, which he found to be a potent stressful agent. He found potassium and magnesium could prevent these changes taking place. Thus there are many conditions, including hormonal, neurohumoral and biochemical changes in the internal environment, which can influence the development of disease resulting from stress, some facilitating its development and others having a preventive or alleviating effect.
Relevance of Stressors as Defined by

Multiple Causation and Interrelationships of
Factors This brings us to the interrelationships of different oetiological factors in certain psychosomatic disorders. We have noted that plurality of causal factors is the general rule in psychosomatic disorders.
In asthma, vasomotor rhinitis and urticaria, for example, there is clinical and experimental evidence that allergy, infections, physical agents and emotional factors can exert summative effects in producing manifestations of these disorders.
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The onset is sometimes due to a combination of stress with allergy or infection. Similarly the response to allergens is influenced by the patient's emotional state and by infections which also are facilitated by certain emotional changes. Emotional states which precipitate attacks of these disorders are mediated by the parasympathetic (cholinergic) pathways. The local tissue changes in vascularity, swelling and glandular secretion due to cholinergic activity have additive effects with some tissue changes produced by allergens and mediated by histamine and infections.
Specificity of response to stress.-So far we find that the stressful stimulus is non-specific for the manifestation of psychosomatic disorders. There is some evidence in favour of specificity of response as shown by the work of Lacey and Van Lehn (1952) who in a longitudinal study of children over many years found a tendency for the same patterns of autonomic response to occur to all forms of stresses and stimuli and that this was relatively consistent when retested over a five-year period.
Although many of our patients tended to react with the same manifestations to various stresses during the period under observation, i.e. six months to three years, there were some who reacted to stress with multiple psychosomatic disorders. There was a group of patients who developed both asthma and peptic ulcer with stress, others asthma, migraine and vasomotor rhinitis. Other diseases associated with asthma were rheumatoid arthritis, ulcerative colitis, neurodermatitis, hypertension, coronary disease, spastic colon, &c. The question of specificity of disease reaction has been recently investigated by Buck and Hobbs (1959) . During a five-year period of observation the occurrence of different diseases in the same individual was significantly greater than would be expected if they were unrelated. This is in keeping with the investigation of Hinkle and Wolff (1957) on the illness experience of 3,500 people-U.S.A. residents. It was found that a quarter of the group was responsible for two-thirds of the illness. Clusters of illnesses could be identified in many individuals, the majority of such clusters tending to occur when the individual perceives his life situation to be unsatisfactory, over-demanding, or a threat to security, or with failure to satisfy important personal needs. This applied to all forms of illness, medical, surgical and psychiatric. These findings indicate that the term psychosomatic is applicable to a greater range of diseases than formerly believed.
In conclusion I cannot do better than quote Henry Maudsley who in 1867 wrote: "Life in all its forms, physical and mental, morbid or healthy is a relation. Its phenomena result from the reciprocal action of an individual organism and external forces. Health as the consequence and evidence of a successful adaptation to the conditions of existence implies the preservation, well being and development of the organism, while disease marks a failure in organic adaptation to external conditions and leads therefore to disorder, decay and death."
